
Pathogen Control ProcessSalmonella Control Systems
The PathX   ProcessThe PathX   Process

TMTM

……continuedcontinued

•• PathX Provides : PathX Provides : 

•• Automated Documentation In Support Of HACCP Plans, Export Automated Documentation In Support Of HACCP Plans, Export 

Requirements and Demonstration of ComplianceRequirements and Demonstration of Compliance

•• Remote, Internet Based, Monitoring CapabilityRemote, Internet Based, Monitoring Capability

•• All Maintenance, Parts And Labor, for Antimicrobial ProcessAll Maintenance, Parts And Labor, for Antimicrobial Process

•• Daily Plant Interface Requires Only Two Process Control Daily Plant Interface Requires Only Two Process Control 
Verifications Per Production Shift Verifications Per Production Shift ....



Pathogen Control ProcessSalmonella Control Systems
PathX  &PathX  & ECTECT Values Values TMTM

The Efficacy of Any Antimicrobial Treatment Program The Efficacy of Any Antimicrobial Treatment Program 
Is Determined By :Is Determined By :

EEffectivenessffectiveness of the Antimicrobial of the Antimicrobial 
xx

CConcentrationoncentration of the Antimicrobial of the Antimicrobial 
xx

Contact Contact TTimeime With the Antimicrobial With the Antimicrobial 

ECTECT Value Value 



Pathogen Control ProcessSalmonella Control Systems

PathX PathX 
Optimizes Optimizes ECTECT ValuesValues

TMTM

PathXPathX Treats Different Steps in the Process With Treats Different Steps in the Process With 

Specifically Selected Antimicrobials (Specifically Selected Antimicrobials (EEffectiveness)ffectiveness)

PathXPathX Provides Consistent and Controlled Antimicrobial Provides Consistent and Controlled Antimicrobial 

Levels for Maximum Efficiencies (Levels for Maximum Efficiencies (CConcentration)oncentration)

PathXPathX Provides Treatment From the Scalder to the Exit Provides Treatment From the Scalder to the Exit 

End of the Immersion Chiller (End of the Immersion Chiller (TTime) ime) 



Pathogen Control ProcessSalmonella Control Systems
Antimicrobial Antimicrobial EEffectivenessffectiveness

To Provide Maximum Effectiveness To Provide Maximum Effectiveness PathXPathX

Converts Sodium Hypochlorite (NaOCl), Into Either Converts Sodium Hypochlorite (NaOCl), Into Either 

Hypochlorous Acid or Monochloramine Depending Hypochlorous Acid or Monochloramine Depending 

on the Profile of the Process Water Being Treated.on the Profile of the Process Water Being Treated.



Pathogen Control ProcessSalmonella Control Systems

••Continuously Produced by the PathX Process Through a Continuously Produced by the PathX Process Through a 
pH Controlled Chlorination Process pH Controlled Chlorination Process 
••Utilized for Fresh Water Applications Such as:Utilized for Fresh Water Applications Such as:

•• Birdwashes Birdwashes 
•• Brush WashesBrush Washes
•• Final Rinse CabinetsFinal Rinse Cabinets

Hypochlorous Acid Hypochlorous Acid 

ApplicationApplication Organic Organic 
LoadLoad

Chlorine Chlorine 
DemandDemand

PathXPathX
TreatmentTreatment

Fresh WaterFresh Water
(Birdwashers)(Birdwashers) LowLow LowLow

HOClHOCl
Hypochlorous Hypochlorous 

AcidAcid

WaterWater
TemperatureTemperature

Ambient to Ambient to 
100100oo FF

Contact Contact 
TimeTime

ShortShort



Pathogen Control ProcessSalmonella Control Systems MonochloramineMonochloramine

••Produced by Combining Sodium Hypochlorite With Produced by Combining Sodium Hypochlorite With 
Ammonia in an Automated ProcessAmmonia in an Automated Process
••Used for Treatment of:Used for Treatment of:

••Reuse WaterReuse Water
••Scalders & Pickers Scalders & Pickers 
••Immersion Chillers Immersion Chillers 

ApplicationApplication Organic Organic 
LoadLoad

Chlorine Chlorine 
DemandDemand

PathXPathX
TreatmentTreatment

HighHigh HighHigh NHNH22ClCl
MonochloramineMonochloramine

WaterWater
TemperatureTemperature

3232oo -- 140140oo F F Process WaterProcess Water
(Reuse/Scalder/Chiller)(Reuse/Scalder/Chiller)

Contact Contact 
TimeTime

LongLong



Pathogen Control ProcessSalmonella Control Systems MonochloramineMonochloramine
……continuedcontinued

Russell, Scott M. and Stephen P. Axtell, Russell, Scott M. and Stephen P. Axtell, Monochloramine Versus Sodium Hypochlorite as Monochloramine Versus Sodium Hypochlorite as 
Antimicrobial Agents for Reducing Populations of Bacteria on BroAntimicrobial Agents for Reducing Populations of Bacteria on Broiler Chicken Carcassesiler Chicken Carcasses, , 
Journal of Food Protection, Vol. 68, No. 4, 2005, Pages 758Journal of Food Protection, Vol. 68, No. 4, 2005, Pages 758--763763

“Monochloramine is tasteless, odorless, stable, “Monochloramine is tasteless, odorless, stable, 
highly soluble, persistent in water and biocidal, highly soluble, persistent in water and biocidal, 
and and unlike free chlorine, it does not react readily unlike free chlorine, it does not react readily 
with organic materialwith organic material.”.”



Pathogen Control ProcessSalmonella Control Systems
Effective Antimicrobials Effective Antimicrobials 

PathX PathX Optimizes Total Process Optimizes Total Process ECTECT Values by Matching Values by Matching 
Specific Water Profiles With the Appropriate AntimicrobialSpecific Water Profiles With the Appropriate Antimicrobial

ApplicationApplication Organic Organic 
LoadLoad

Chlorine Chlorine 
DemandDemand

PathXPathX
TreatmentTreatment

LowLow LowLow
HOClHOCl

Hypochlorous Hypochlorous 
AcidAcid

Process WaterProcess Water
(Reuse/Scalder/Chiller)(Reuse/Scalder/Chiller) HighHigh HighHigh NHNH22ClCl

WaterWater
TemperatureTemperature

Ambient to Ambient to 
100100oo FF

140140oo F F -- 3232oo FF

Fresh WaterFresh Water
(Birdwashers)(Birdwashers)

Contact Contact 
TimeTime

ShortShort

LongLong
MonochloramineMonochloramine



Pathogen Control ProcessSalmonella Control Systems

Total Process Protection Total Process Protection 

BioBio--Mapping Mapping -- Salmonella Prevalence Salmonella Prevalence 
June 2006 June 2006 

Sample LocationSample Location No. SamplesNo. Samples No. PositiveNo. Positive PrevalencePrevalence

Pre ScaldPre Scald 2525 2525 100%100%

Post PickersPost Pickers 2525 2222 88%88%

Post EvisPost Evis 2525 1515 60%60%

Pre ChillPre Chill 2525 1010 40%40%

Post ChillPost Chill 2525 22 8%8%

5 Samples/Day for 5 Consecutive Days5 Samples/Day for 5 Consecutive Days



Chlorine & Monochloramine Chlorine & Monochloramine 
Compared In A ChillerCompared In A Chiller

E. coliE. coli DataData

Reflects Alternating Chiller Reflects Alternating Chiller 
Treatment Regime Treatment Regime 

(PathX vs. Chlorine)(PathX vs. Chlorine)

Whole Bird RinsesWhole Bird Rinses

PrePre--Chill Antimicrobial Chill Antimicrobial 
Treatment Was Manually Treatment Was Manually 

Controlled Chlorination For All Controlled Chlorination For All 
Periods Periods With No OLR

8.8

8.8

8.6

2.9

2.7

0.4

1.4

0 2 4 6 8 10

Oct 23-31 

Oct 14-22 

Oct 3-13

Oct 2

Oct 1

Sept 30

Sept 23–29 

Range (cfu)

Date Duration (Days) Treatment E.Coli (cfu)

Sept 23–29 5 Chlorine 8.6
Sept 30 1 PathX 1.4
Oct 1 1 Chlorine 8.8
Oct 2 1 PathX 0.4
Oct 3-13 7 Chlorine 8.8
Oct 14-22 7 PathX 2.7
Oct 23-31 7 PathX 2.9

With No OLR



SalmonellaSalmonella Incidence 
Post ChillPathogen Control ProcessSalmonella Control Systems

Salmonella Incidence

3.5%

3.4%

12.6%

8.7%

0.0% 5.0% 10.0% 15.0%

PathX Chiller+OLR

PathX Chiller

Chlorine

USDA Baseline

No Negative Impact 
Following 

Implementation of    
On-Line Reprocessing

*

* * Federal Register / Vol. 70, No. 32 / Thursday, Feb. 17, 2005 / NFederal Register / Vol. 70, No. 32 / Thursday, Feb. 17, 2005 / Notices; FSIS [Docket No. 02otices; FSIS [Docket No. 02--046N] 046N] 
Generic Generic E. coliE. coli and and SalmonellaSalmonella Baseline DataBaseline Data
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Fully Automated Process ControlFully Automated Process Control

Each Treatment Point Each Treatment Point 
Monitored, Controlled  and RecordedMonitored, Controlled  and Recorded



PathX Process OverviewPathX  Process Overview
TMTM

PathX Monochloramine TreatmentPathX Monochloramine Treatment

Immersion ChillersImmersion ChillersImmersion ChillersImmersion Chillers

Salvage Salvage 
ReprocessingReprocessing

Evis Evis 
Equipment Equipment 

RinsesRinses
Optional :Optional :Optional :Optional :

PickersPickersScaldersScalders PickersPickersScaldersScalders

Belt Belt 
RinsesRinses

Inject and Control Chillers Inject and Control Chillers 
Through Redwater Through Redwater 
Recirculation LoopsRecirculation Loops

NYNY
WashersWashers

BirdwashersBirdwashers Brush WashersBrush Washers Final RinseFinal Rinse

Reuse Reuse 
WaterWater
Reuse Reuse 
WaterWater

PathXPathX

OLROLR

PathX Hypochlorous Acid TreatmentPathX Hypochlorous Acid Treatment



City Water 
Into 

METER # 
1

METER # 2
TO PLANT

PPM  

GPM

Zentox PathX OverviewALARM

IOBW / Final Rinse   
 PPM 37

Free Chlorine 

Salvage/Reprocess   PPM 23

pH 6.6

Monochloramine 

Mid   

Final

Final 

 PPM

Mid  

 PPM

 PPM

 PPM

01

01

02

02

Chiller   

Chiller   

Chiller   

Chiller   

 39

 35

 34

 36

Flow Data 

 GPM

 GPM

 GPM

GPM

01Chiller   

IOBW / Final Rinse   

Reuse   

 62

 62

 122

 108

Makeup

02Chiller   Makeup

120

80
100

60

20
0

40

140
160

9:36 9:51 10:06 10:17 10:28

0

50

40

30

20

10

9:36 9:51 10:06 10:17 10:28

 GPM 19Salvage/Reprocess  

60

Monochloramine (PPM vs. Time)

Free Chlorine (PPM vs. Time)

0

100

80

60

40

20

9:36 9:51 10:06 10:17 10:28

120

Bird Count Into Chillers
Line 1 Counter 1 

Line 1 Counter 2 Line 2 Counter 2 

Line 2 Counter 1 2346 2366 

Tank Levels

Sodium Hypochlorite 

Ammonium Chloride 

6.2

4.3 FT 

FT 

IOBW /
SALVAGE

PPM TREND CHILLER SYSTEM FLOW TREND CONSUMABLESALARMS CLEAN HMI

0

50

40

30

20

10

9:36 9:51 10:06 10:17 10:28

Break

Break

Fecal Failure

10:28 AM
01/16/07

2346 2366 



Pathogen Control ProcessSalmonella Control Systems
The PathX   ProcessThe PathX   Process

TMTM

Total Process ProtectionTotal Process Protection
Guaranteed PerformanceGuaranteed Performance
Automated Process ControlAutomated Process Control
Effective AntimicrobialsEffective Antimicrobials
Full ServiceFull Service
Reduced CostsReduced Costs
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Thank You !Thank You !

Zentox CorporationZentox Corporation
310310--G Ed Wright LaneG Ed Wright Lane

Newport News, VANewport News, VA
(757) 369(757) 369--98709870

www.zentox.comwww.zentox.com




